CTC and D2D Communication based Network Architecture
for Public Safety Communication
Jielun Zhang
Advisor: Feng Ye, Ph.D.
Department of Electrical and Computer Engineering, University of Dayton

Framework Design

Background

•

•

•

Public Safety
Communication (PSC) is
responsible for making direct
response to the emergency
situations. [1]
Device-to-Device
communication (D2D) is
defined as the direct
communication between two
mobile users without the
base station or core network.
Cross-Technology
Communication (CTC) [2]
enables the communication
between two communication
devices with different
communication protocols,
e.g., Wi-Fi, Bluetooth,
Zigbee, etc.
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Methodology
UE Clustering

•
•

Find CG candidates which
are close to the
infrastructure.
Use K-means algorithm to
cluster UE so that
summation of the residual
energy in each cluster is
balanced.
min  𝑒𝑖 −  𝑒𝑗
𝑖∈𝒄𝑎
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Objectives
Design a framework with the
help of CTC and D2D
communication technologies.
To provide reliable network
connectivity for emergency
response.
The energy efficiency is
considered in such a PSC
network.

Simulation

𝑗∈𝒄𝑏

•

Each UE provides the
most energy it can share
with other UE to work as
CG/CH.

•

Longer communication
time is achieved by the
proposed scheduling
scheme.

•

Energy of each UE is
drained off almost at the
same time.

CG and CH Scheduling

•
•

t

Use linear programming to
schedule CM and CH
To maximize the time for a
UE to work as CG/CH while
keep it alive for the
expected duration
𝐾

(with proposed scheduling scheme)
e

(with random scheduling)
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max  𝜃𝑖 ∙ 𝜏𝑔𝑖
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𝑠. 𝑡. 𝑃𝑔 𝜃𝑖 𝜏𝑔𝑖 + 𝑃𝑚 𝑇 − 𝜃𝑖 𝜏𝑔𝑖 < 𝑒𝑖
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